Star-gage measurements on six machine-gun barrels at various stages of firing indicate that when the life limit is reached, exhaustion is due to a combination of the abrasive action of the bullet and the abrasion by hot gases.
CONTENTS
The life of a machine-gun barrel is numerically measured by the number of rounds which can be fired before the barrel loses its accuracy.
It is difficult to predict accurately the life of such barrels, as it has been found that there is considerable variation in similar barrels in the number of rounds which can be fired before the barrel is reduced to scrap metal. The life of the machine-gun barrel depends to some extent on some other causes not discussed in this paper, for example: The rate of firing, the number of rounds fired in each burst, the time intervals between bursts, the effectiveness of the water cooling, the type of ammunition used, the cleaning of the barrels, and the atmospheric conditions and temperatures. The effect of temperature and pressure for one Life of shot during the fraction of a second required for the bullet to travel the whole length of the barrel may be described as follows : The combustion of the charge creates an extremely high temperature (about 2800 C) with a pressure of about 51 With the resulting enlarged free space between the grooves and the moving bullet, the abrasive action of the gases is increased because of the larger volume of gases escaping through the free space.
It will be noted in Fig. 2 Thus it is only natural that they are directed toward a point at some distance from the origin of rifling where a maximum temperature is reached. This effect is shown in Fig. 1 1 , barrels 4, 5, and 6.
The cracks decrease progressively in depth and extend from the breech toward the muzzle. The majority run spiral-longitudinally in the grooves and transversely on the lands, as shown in Fig. 11 (See Fig. 11, barrels 1,2, and 3 Fig. 12 a) ; but as the firing is continued, the little isolated cracks extend, joining the neighboring ones and forming a network of continuous meshes (Fig. 12 b) Differences in the direction of the cracks in the lands and the grooves were noted in machine-gun barrels which had been fired for different numbers of rounds. The same differences in the direction of the cracks for the guns of large calibers were reported by several investigators. It was apparent that the cracks and the machine marks from tools were invariably in the same direction.
The machine marks in the unfired barrel are also transverse in the land and of spiral-longitudinal direction in the grooves, as illustrated in Fig. 13 Washington, September 10, 1920.
